A2) 


Asm  #290512 


ERRATA  SKaKl' 

for  M.I«T.  Lincoln  Laboratory  R;port  71G-5 

AIR  LOADS  AND  PRESSURE  L'ISTRIBUTION 
ON  A  PARABOLIC  AM'iaOiA  MODEL 

l4  November  1962 


Some  discrepancies  In  dimensions  of  the 
antenna  model  were  noted  when  coiaparlng  thii? 
report  with  the  preliminary  M.l.T.  Wind  Tuj:.nGl 
Report  #993*  model  was  measured  to  a8r.;-:rtain 
the  correct  dimensions.  Kindly  make  the  following 
corrections  in  your  copy  of  Report  71G-5* 

Page  8  In  Figure  4,  Change 
to  14 

7  to  7^ 


26  Januar:^'  1963 


Library  &  Publications 
M.l.T.  Lincoln  Laboratory 
P.O.  Box  73 

Lexington  73>  Massachusetts 


■  1  1  A 


•<  I  lOi'n  ] 


FOR  ERRATA 


THE  FOLLOWING  PAGES  ARE  CHANGES 


TO  BASIC  DOCUMENT 


AFESD  -  TDR  •  62-  104 


FOREWORD 


i 


This  report  is  a  summary  of  the  wind  tunnel  testing 
carried  out  on  a  model  of  a  parabolic  radar  antouna  for 
Group  76  of  the  Lincoln  Laboratory.  Mr.  Joseph  Orabona 
was  the  project  leader  for  Croup  76. 

Previous  tests  on  this  antenna  were  reported  in 
Wright  Brothers  Wind  Tunnel  Reports  967  and  993.  Large 
support  interference  effects  limited  the  utility  of  this  data. 
A  new  mounting  system  usr-.’’  in  the  present  tests  renders 
the  previous  results  obsolete. 

Preliminary  results  of  this  series  were  released  as 
M.I.T.  Wind  Tunnel  Report  1015. 
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LIST  OF  SYMBOLS 


Configuration  Symbols 

RF 

Model  backup  structure,  pedestal,  and  counter 
weights 

M 

Mesh  reflector 

S 

Solid  surface  reflector,  attached  over  mesh 
reflector 

Sp 

Solid  surface  ref  >  ctor  with  pressure  taps, 
attached  directly  to  back-up  structure 

Other  Symbols 

-  See  text  and  figures  for  definitions 

6 

Elevation  angle 

‘1' 

Yaw  angle 

Cl 

Lift  coefficient 

Cd 

Drag  coefficient 

Cy 

Sideforce  coefficient 

Cl 

Rolling  moment  coefficient 

Cm 

Pitching  moment  coefficient 

Cn 

Yawing  moment  coefficient 

Cp 

Pressu^'e  coefficient 

Pressure  loading  coefficient 
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INTRODUCTION 

A  series  of  tests  on  a  parabolic  scanner  model  was  conducted  for 
the  M.I.T.  Lincoln  Laboratory  at  the  Wright  Brothers  Wind  Tunnel  at 
M.I.T.  during  the  periods  October  13  1961.  to  January  2,  1962,  and 
May  25  to  June  1,  1962.  The  wind  tunnel  is  a  low  subsonic  velocity 
test  facility  with  an  elliptic  teet  section  measuring  7  1/2  x  10  feet. 

The  purpose  of  the  experimental  investigation  was  to  determine 
the  airloads  -  pitching,  rolling  and  yawing  moments,  lift,  drag,  and 
sideforce  -  on  a  parabolic  reflector  with  a  simulated  screen  and  a  solid 
surface  and  to  determine  the  pressure  distribution  on  the  solid  surface 
reflector . 

DESCRIPTION  OF  MODEL 

The  Lincoln  Laboratory  model  was  a  l/'24  scale  model  of  a  60 
foot  diameter  paraboloidal  scanner  similar  to  the  Millstone  Hill 
installation.  This  size  model  was  chosen  to  keep  the  wall  blocking 
effects  within  reasonable  limits.  This  laboratory's  normal  practice  is 
to  restrict  the  model  frontal  area  to  less  than  6  square  feet  (10  percent 
of  the  tunnel  test  section  area) .  The  focal  length  to  diameter  ratio  was 
0.40.  A  mesh  screen  (MRF),  a  solid  screen  (MRFS),  and  a  solid 
surface  provided  with  pressure  taps  front  and  rear  (RFSp)  were  the 
surfaces  'Uted  to  ihe  reflector  structure.  The  diameter  of  the  model 
reflector  was  2.5  feet  and  its  depth  at  the  center  was  4.5  inches. 

Figures  1  2,  and  3  depict  the  scanner  with  its  different  configurations. 

The  mesh  screen  was  made  of  expanded  metal  (trade  name  -  Square  X, 
size  1/4  inch)  with  62  percent  transmission  as  indicated  by  a  light 
meter  test..  It  should  be  noted  that  the  meshes  on  the  expanded  metal 
have  a  preferred  direction.  The  model  mesh  was  applied  with  the 
centerline  of  each  mesh  tilted  downward  out  along  the  par'^holic  axis. 

A  solid  surface  simulated  snow  and  ice  on  the  mesh  surface.  The 
pressure  distribution  model  was  also  solid  with  pressure  taps  located 
on  the  front  and  rear  surfaces  and  pressure  leads  molded  into  a 
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fiberglass  shell.  Figure  6  shows  the  geometrical  locations  of  these 
taps. 


TEST  PROGRAM 

Tests  were  run  on  the  mesh  and  solid  reflector  to  determine 
the  six  component  air  loads  at  airspeeds  of  60  and  90  mph  indicated. 

The  yaw  angle  range  of  0  to  360  *  for  the  elevation  angle  range  0  to  80  * 
was  covered.  A  few  tests  were  made  to  determine  the  tare  effects  of 
the  exposed  support  strut.  Ground  effect  was  not  simulated. 

The  pressure  distribution  was  measured  on  the  front  and  back 
surfaces  at  yaw  angles  from  0  to  360*  at  zero  elevation  angle.  Only 
a  quarter  of  the  reflector  had  pressure  taps.  By  rotating  the  reflector 
or.  its  backup  structure,  the  taps  were  moved  to  a  new  quadrant  and 
the  yaw  angle  range  repeated.  These  tests  were  run  at  90  mph  indicated. 

COMPUTATION  OF  RESULTS 

The  data  was  recorded  in  the  wind  axis  system  having  the 
origin  at  the  balance  resolving  center  which  lay  on  the  axis  of  symmetry 
of  the  scanner  at  zero  elovation  angle.  The  wind  axis  system  is  defined 
as  having  axes  in  the  horizontal  direction  normal  to  the  wind  direction, 
the  vertical  direction,  and  the  wind  direction.  Figures  4  and  5  depict 
diagrammatically  the  different  dimensions  of  the  model  and  axis 
locations.  Ti yaw  or  azimuth  angle,  i|i,  indicates  rotation  around  the 
vertical  axis,  «|<*0  fhe  reflector  facing  upstream,  and  positive  for 
the  reflector  rotated  to  the  right.  The  pitch  or  elevation  angle,  0, 
indicates  rotation  around  the  horizontal  axis,  zero  for  reflector  axis 
horizontal,  and  positive  for  the  axis  tilted  upward. 

The  wind  axis  system  stays  fixed  to  the  tunnel  regardless  of  ij« 
or  0  and  is  defined  as  follows:  Iiooking  upstream,  the  forces  and 
moments  are: 

Drag: 


Positive  in  the  downstream  direction 
(horizontal) 


Lift:  Positive  vertically  upward. 

Sideforce:  Positive  to  the  right. 

Pitching  moment:  A  positive  right  hand  pitching  moment 

vector  is  horizontal  and  to  the  right. 

Yawing  moment:  A  positive  yawing  moment  vector  is 

vertical  downward. 

Rolling  moment:  A  positive  rolling  moment  vector  points 

upwind,  and  is  horizontal . 

The  data  was  reduced  to  coefficient  form  for  the  same  axis 
system,  and  corrections  for  tare  forces  and  moments  due  to  the  support 
system  and  blockage  effect  of  the  tunnel  wall  were  introduced.  The  force, 
moment,  and  pressure  data  were  reduced  to  dimensionless  coefficient 
form.  The  directions  of  the  coefficients  are  shown  in  Figure  5  and  the 
coefficients  themselves  are  defined  as: 

Cl  =  Lift/qS 
Cd  -  Drag/qS 
Cjn  =  Pitching  moment/qSD 
Cy  =  Sideforce/qS 
Ctj  =  Yawing  momcnt/qSD 
=  Rolling  moment/qSD 

where  q  is  the  dynamic  pressure  of  the  airstream,  (pV^/2), 20.719  psf  at 
90  mph,  S  is  the  antenna  frontal  area,  4.91  square  feet,  and  D  is  the 
antenna  <''ameter,  2.50  feet. 

The  pressure  distribution  data  was  referred  to  stream  static 
pressure,  corrected  for  blockage  effects.  The  pressures  were  reduced 
to  coefficient  form  by  dividing  by  stream  dynamic  pressure. 

r.  _  ^  ~  ^Stream  static 
Cp  - - 5 - 

A  set  of  pressure  loading  coefficients  were  computed  by  taking 
the  difference  between  the  front  (concave  side)  and  rear  pressure 
coefficients  at  each  point.  This  is  the  net  aerodynamic  loading  at  each 
point,  positive  from  concave  to  convex  side,  divided  by  the  stream 


dynamic  pressure: 

Pconcave  “  Pconvex 
ACp  =  - - - 

COMMENT  ON  RESULTS 

The  pressure  loading  coefficients  for  head  wind  condition,  4*  =  0> 
0=0  (Fig.  7j  integrate  to  a  drag  coefficient  Cj^=  1.45.  This  compares 
favorably  with  measured  Cq  of  1.48.  These  are  typical  values  for  solid 
reflector  surfaces  of  focal  length  to,  diameter  ratio  of  0.4. 

There  is  excellent  symmetry  of  the  loadings  about  a  vertical 
axis  but  the  symmetry  top  to  bottom  .*-<  not  as  good.  There  is  a  small 
amount  of  support  interference  in  the  loadings  and  examination  shows 
it  to  be  on  the  front  face .  Compare  Cp*s  for  tap  47  quadrant  1  with  47 
quadrant  IV  for  i|*  =  0,  Runs  1  and  13. 

The  noaximum  loading  coefficients  are  the  order  of  2.1  on  t'*.e 
edge  for  a  yaw  angle  of  60^ .. 

The  force  and  moment  data  for  the  solid  reflector  for  90  mph 
airspeed  is  plotted  in  Figures  13  through  18.  Only  the  90  mph  data  was 
plotted;  the  60  mph  shows  no  significant  difference  from  the  90  mph 
data. 

On  the  whole,  the  symmetry  of  the  results  is  satisfactory. 

There  are  small  departures  from  zero  force  or  moment  coefficients  for 
test  conditions  whicb,  due  to  symmetry,  should  produce  zero  values . 
These  loac .  for  the  solid  screen  are  attributed  partly  to  errors  in 
support  tare  corrections,  and  partly  due  to  the  directional  properties 
of  the  expanded  mesh  over  which  the  solid  reflector  was  attached. 

The  values  for  the  mesh  reflector  are  not  minor,  as  for  example  Cj^ 
vs.  for  the  MRF  configuration.  Fig.  19-  These  lifts  are  due  to  the 
non- symmetry  of  the  expanded  mesh.  Other  components  similarly 
affected  are  pitching  and  rolling  moments . 

The  maximum  lift  coefficient  of  the  s  olid  reflector  is  1.12  at 
t|t  =  0,  0  =  60,  comparing  favorably  with  the  maximum  sideforce 
coefficient  of  1.17  at  t|«  =  60,  9=0.  Maximum  moment  coefficients 
are  Cm=-0.17  at  >|»  =  0,  0  =  60*  and  €^  =  0.14  for  »|»  =  120,  9  =  0.  The 
maximum  values  for  the  mesh  reflector  are  somewhat  lower. 
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Fig.  4  NOTB^  all  meNsms  in  inches 
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TAP  :,OCATIOIi9  MD  NUMBEPING  SYSTSAt 


PtPsr  i>i«rr  cp  tap  Nu/faep  umcATBs  rtte 
C/ACI&  ,  SECOAA  DiSfr  fmftCATES  W£  PAPtAL 
tit/e  Off  tvff/c/f  TAP  fs  LceArev.  rue  pmpr 
IS  lABeicD  "F",  the  ReAP  V.  ROrArfFA 

THE  AfODBA  /SO*  MfWAS  TAPS  TO  (k/APRAHr  JT. 

Fig.  6 
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TEST  NO.  /O/nr  RUN  NO. 


WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T 

WIND  SPEED  Sq  _ 

NATURE  OF  TEST 

MODEL  CONFIGURATION  •  3 


c 

.94 

",74 

7.63 

44 

.48 

".63 

7.76 

7/ 

.92 

".74 

/,  6  6 

43 

.33 

".70 

7.23 

73 

74 

7.66 

E9i 

.6/2 

-.72 

7.32 

7dr 

mk 

",73 

7,6  8 

Baira 

".73 

A  37 

77 

.94 

-.73 

7,69 

49 

,  73 

wmwjen 

2/ 

,96 

-.7/ 

7,37 

97 

".0/ 

".39 

.38 

23 

.96 

-.72 

7,36 

32 

.07 

",38 

.  39 

2S 

.83 

".73 

7.6/ 

33 

.03 

",6/ 

.  66 

27 

.9/ 

".73 

/.  66 

3-4 

-.0/ 

".63 

.  64 

3/ 

73 

",64 

/.37 

33 

.0/ 

".68 

.69 

32 

.73 

",  64 

/  39 

36 

,// 

7/ 

.82 

33 

.73 

",  66 

7.47 

37 

.77 

",  7/ 

.86 

34 

.  77 

-.69 

7.46 

38 

.33 

".7/ 

7.04 

.7S 


.e:i 


,90 


•9^ 


•  ¥7 


•  47 


',72 


-73 


',73' 


',74 


',6/ 


*•  62 


-.^S' 


AiT/ 


ASS 


/•6/ 


7.64 


7,07 


A  09 


A/2 


±S«L 


TABIfi  4. 

TEST  NO.  /a/iS’  RUN  NO. 


WRIOHT  EROTHERS  WIND  TUNNEL,  M.I.T. 

WIND  SPEED  Sq  _ I 

NATURE  OP  :z>/^r/ 

MODEL  CORPIOURATION  ' 


MODEL  sc/tA///£K 
DATE  /^/fy 
_ Sqb _ 


c 

-.42 

-.42  \ 

// 

-34 

-.28 

-.88 

/3 

-.32 

-.3/ 

-.  o/ 

/<r 

-.27 

-.08 

-.4/ 

-.28 

aa 

-  23 

.  f4 

23 

-.07 

22 

.  /S’ 

2S 

-  3t 

-.2^, 

.OS 

27 

-40 

-.28 

-./2 

s/ 

mn 

-.23 

.38 

^2 

.  2i 

-.2/ 

42 

33 

./s 

-.20 

.30 

33 

./7 

20 

37 

SS’ 

.O^ 

-.22 

28 

3^ 

-./6 

-2(, 

>/0 

37 

-.37 

-.28 

-.08 

3  8 

-.44 

-.23 

-.o/ 

4/ 

.43 

-.24 

.37 

32 

./7 

-.22 

.30 

43 

/3 

-.22 

40 

44 

.8/ 

-.20 

.4f 

4S 

./S 

-.  /O 

34 

48 

-.04 

-23 

./o 

47 

— .  38 

••.28 

-.06 

48 

-.41 

-.20 

-.f2 

S/ 

-.03 

-.24 

.2/ 

S2 

0 

-.20 

.  20 

S'O 

.04 

-.22 

.28 

S4 

.OS 

^.fo 

.24 

ss 

.03 

-fO 

.22 

S8 

-./o 

-2/ 

.// 

S7 

-.3S 

-.20 

-.08 

S8 

-.40 

-.32 

-.08 

T4BLE  AT 

TEST  »0.  JOJS  Rim  HO.  ^ 

_ Lincoln _ LAaoHAro/ey  model  .jscama/t. 

WRIOHT  BROTHERS  WIND  TUNNEL.  M.I.T.  DATE  .  AtAy 

WIND  SPEED  fO  J^PM  Sq  _ Sqe _ Sqb  _ 

NATURE  OF  TEST  . . .  :u*ffM£S^MN£. _ TUSTI^imurjAM 

MODEL  COIIPIOURATIOK  _  _ ^jfUzal _ QjtJL _ 


■r 


TABLK  A 

TEST  NO.  RUN  NO. 


WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T. 

WIND  SPEED  Sq  _ Sqc 

NATURE  OP  TEST  ^JP£&s.o^£ 

MODEL  COIIPIOURATION  tL  _  yS-g  * 


MODEL 

DATE 


44 

-37  -/O 

-.27 

43 

-  38  -  07 

-3/ 

/3  -38  .28 

4^ 

38  -  Of 

-.37 

-.38  ^47  -.60" 

47 

-  38  . 08 

-.40y 

/7  -38  .^3  -.9^ 

48 

-  30  .  23 

-02 

2/  -.33  .09  -.>4^8 

37 

-37  -je 

-./o 

^3  ^,3g  .fO  -.^S 

3'2 

37  -  2/ 

fO 

wmamm^ 

(93 

-.  37  IS 

-.  f8 

27  .-38  .47  -.8(^ 

94 

-.  37  -.  /9 

-.fS 

3/  -37  ~07  -.30 

99 

-.  38  -  /4 

-24 

32  '  37  -.03  -29 

98 

-.38  -.09 

-.33 

33  -47  -.OS'  -.32 

97 

-.  30  -.  Of 

-.38 

34  -  37  -  07  -.30 

98 

-.39  .06 

-.47 

JO 


.23 


.37 


-./7 


-.37 


-.48 


-.C>t 


-.7S 


-.22 


-.20 


-.2/ 


-34- 


TABIB  S 

TEST  HO.  //f/S'  HUH  NO.  S 

ji/A/caAA/  ZAaajf/9rany^ _  MODEL  Sc/9a/a^SF« 


WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  /^di 

WIND  SPEED  yfAM  Sq  _ Sqc _ Sqb  _ 

NATURE  OF  TEST  »^s-r»/me/r/oA/ _ 

MODEL  COIH'IOURATION  eZ>  »  ^/a  *  2C _ 


C  -.33 

.63  -AO/ 

//  -‘.33 

.74  -A./2 

/3  -.33 

.74  -A  12 

74  -.33 

.04  ~f‘03 

/7  33 

.02  -A.  00 

9/  -.33 

.49  -/.37 

23  -.  33 

.44  -A 33 

24  33 

mxem 

27  -.33 

.43  -.40  \ 

3/  .37 

A.OO  -A  37 

32  -.33 

.93  ’  /.  30 

3J  -‘  33 

.94  ^A33 

3^  ‘-.33 

.80  -A  24 

34  '■•37 

.70  -A.  07 

30  -.38 

-43  -  .4/ 

37  -•  36 

.‘33  -‘7t 

38  -.36 

.  2!  -.44 

4/  -.37 

84  -A. 22 

42  -‘37 

‘  82  -A.A4 

43  “  37 

.77  -A/4 

^4 


4S 


4^ 


4T 


4t 


47 


42 


43 


44 


44 


4^ 


47 


41B 


-.37 


-.37 


-.33 


.33 


.37 


-.37 


.37 


.37 


.33 


.33 


.33 


•  .36 


.^S 


.4a 


4t 


.27 


./4 


44 


aa 


.43 


.43 


.44 


.29 


.f4 


.04 


-/.oa 


-.93 


79 


-.04 


-.42 


-A  03 


-AOS 


-.44 


-.90 


-.42 


-07 


-.43 


-.42 


TABLE  i/» 

TEST  HO.  /OtS  RUN  NO.  /a 

^A/ca£.A/  _  NODBL  . 

NRIOHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  ^ 


WIND  SPEED  Sq  . 

NATURE  OP  TEST 

MODEL  COlfflOURATION  //> 


.Sqc 


c 

-.3b 

-.23 

-.03 

44 

-.3/ 

./3 

'.44 

// 

-.3S 

'./3 

-.22 

43 

-.33 

.07 

'.34 

f3 

-.37 

-.06 

-.3/ 

46 

-.as 

-.// 

-.24 

/3 

-.37 

-.33 

-.04 

47 

—.3/ 

-.22 

-./3 

wak 

-.36 

-.30 

43 

-.76 

-.22 

.06 

2/ 

-3/ 

.20 

-.37 

S/ 

-.22 

.93 

-/.20 

23 

-33’ 

-.04 

-.3/ 

mb 

-.24 

.94 

-f./e 

23 

-.39 

~/7 

-.22 

33 

-.27 

.3/ 

-/.08 

27 

'37 

'.23 

-.09 

U 

-.  29 

.  60 

3/ 

-26 

.39 

'.6S 

33' 

-.3/ 

.  33 

’'.64 

32 

-.28 

.4! 

316 

-.33' 

.  03 

-.33 

33 

-.3/ 

.33 

'.64 

3'7 

-.37 

'•/6 

-.2/ 

34 

-.33 

.  2! 

-.34 

33 

-./s 

-./3 

O 

3b 


-.39 


-.39 


-.29 


-.  23 


■.2^\ 


.23 


-./J 


-.22 


-.3^ 


-.3f 


.37 


.3’3 


37 


-.23 


-f7 


-.04 


.// 


'.60 


-.73 


-.6S 


-38- 


T4BLE  /A 

TEST  NO.  RUN  NO. 

WRIGHT  BROTHERS  WIND  TUNNEL,  K.I.T. 

WIND  SPEED  aO  Sq  _ Sqo 

NATURE  OF  TEST 

MODEL  CONFIGURATION  ^  >  >3^  *  / 


MODEL 

DATE 


Bl 

.9^  -.76 

1.70 

!  // 

.86  -.74 

/.70 

/3 

,86  -73 

/.  7/ 

/3' 

.80  -.74 

\  /.70 

/7 

.84  -.74 

/.68 

2/ 

.88  -74 

/.72 

23 

.88  -.74 

/.  72 

23' 

.80  -.74 

/.70 

27 

.84  -.74 

/.08 

3/ 

/8/  -.74 

/  78’ 

32 

/.  0/  -.  73 

/.74 

33 

/.08  -.73 

/.73 

34 

MSWBi 

/.  72 

3S 

.87  -.73 

f.  70 

30 

.  84  -.  73 

/.07 

37 

82  -73 

/.03 

38 

.  as  -  73 

/.0f 

4/ 

/.  82  -.  73 

/.7S’ 

42 

/.82  -.73 

/.  78' 

43 

/.  88  -.  73 

/.73 

w/»  \Gp  jc5» 

\  'ksAAX  ^ 


\  .97\-,73  \  J.79 


.0S  \  -  72  /.S7 


.77  \'-73\  i.SO 


.00  -.72\f.3‘0 


•57  ,82  -.73  /.SS' 


i72  .83  73  f.8-0 


3'3\  .8i  ~73  /.  S^ 


*5^  .72  -.73\/.^8' 


cTcT  .^/  -.72\/.S3 


S0  .S2  -^.72  /.22 


S7  •  03'  72  /.  (?7 


3-8  .27\  -.7/ 


-42- 


TABLE 

TEST  NO.  /O/O’  RUN  NO.  /g 
A/  ^  r  MODEL  <Sc/f^A^£:^ 

WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE 

WIND  SPEED  Sq  _ Sqc  Sqb _ 

NATURE  OP  TEST  3>/s'r79jae/7'/oA/ 

MODEL  COIIPIOURATION  1ir~ _ 


-45- 


TABLE  lA 

TEST  MO.  RUN  NO.  /fi 

/.A&Of?ArOK'y _  MODEL  ^O/^ASV^yf 

WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  Af/ty 

WIND  SPEED  90  Sq  _ Sqc  _ Sqb _ 

NATURE  OP  TEST  D/^r/ifSt/r/e>/y _ 

MODEL  COIJPIGURATION  =  y<^0  "  2^ _ 


mam 

-.36 

.63 

-.99 

^4 

-.37 

.72 

-/.0S 

// 

-.34 

.74 

-/.oe 

43' 

-.38 

.3’9 

-.97 

B 

-.37 

.76 

-/J3 

46 

-38 

.4/ 

-79 

/3 

-.38 

.63 

-/.o/ 

47 

BB 

24 

-.62 

-.33 

.62 

-/.oo 

48 

-.38 

.06 

-.46 

2/ 

.  97 

-/.32 

3-/ 

-.36 

.60' 

-f.0( 

23 

-.37 

.97 

-/.34 

32 

-.  32 

.64 

-.96 

23' 

-.38 

.80 

-/./8 

33 

-.37 

60 

-.97 

27 

-.38 

.47 

-.OS' 

3-4 

-.  37 

.3/ 

-.68 

3/ 

-.33’ 

.96 

-/.3/ 

S'O’ 

-.38 

.40' 

-.  83 

32 

BB 

.99 

-/.36 

3'6 

-38 

.30 

—'.63 

33 

37 

.94 

-/.3/ 

sz 

-.38 

./S’ 

-.03 

34 

-  37 

.86 

-/.2S 

3'6 

-.38 

(9 

-.38 

33  >^3' 


.33  .27 


.38  ./2 


.33  .80 


.38  .30 


. I  *73 


-/// 


-.S3 


— .  60 


-.O'O 


-/./S 


-/./6 


-/./8 


\ 


t 


I&BLE  ZO 

TEST  NO.  /a/s'  RUN  NO. 

/.//'ca/.A/  ^/^aa/PAra^r  model  &c/9a/a//:^ 

WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE 

WIND  SPEED  /r/=>//  Sq  _ Sqc _ Sqb  _ 

NATURE  OP  TEST  2>/sr-/f/Jtt/T7pA/ 

MODEL  CONFIGURATION  //>  s  1IF~ _ 


WZSIk 

\gm 

fsm 

m8. 

ita' 

-.37 

.26 

-.63 

44 

-.36 

-./4 

-.22 

// 

-.3^ 

.fS 

-.37 

43' 

-.37 

-./S' 

-.22 

/J 

-.37 

40 

-.47 

46 

-.37 

-.03 

-.34 

/O’ 

-.3^ 

.27 

WkM 

47 

-.37 

.0/ 

-.33 

z;^ 

-‘37 

.37 

S53 

46 

-.37 

./7 

-.S4 

2/ 

-.37 

-.3S 

-.32 

37 

-,37 

-.23' 

-./2 

-.37 

-.03 

-.34 

3’2 

Ba 

-.24 

-./3 

2S 

-.36 

.f2 

-.48 

3-3 

-.36 

-.22 

-./4 

27 

-.37 

.3/ 

-.66 

<r4 

-  36 

-./s 

-/7 

3/ 

-.36 

-.  // 

-.2^ 

33- 

-.37 

-./6 

-./9 

32 

-.37 

-./2 

-.23^ 

3-6 

-.37 

-.04 

-.33 

3S 

-.36 

-./3 

-.23 

37 

-.  33 

-.OS' 

-.33 

34 

-.36 

-.// 

-.2^ 

3-S 

-.37 

OS 

-.42 

3S 

-.36 

.1 

-.30 

3^ 

-37 

.04 

-4f 

37 

-.  37 

./7 

-.  S4 

38 

.34 

-.7/ 

-</ 

-.36 

-./s 

-./7 

^2 

37 

-.22 

-./S' 

43 

—.3  6 

-./S 

-./7 

TABLE  2; 

TEST  NO.  JSli£  RUN  NO. 


*4BLE  3/? 

TEST  NO.  1015  RUN  NO. _ 

Lincoln  LasoratORV  MODEL  ScANNCK 

WRIORT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  1961 

WIND  SPEED  90nPH  sq  101.704  Sqc  2.34.26  CqU  2S4.26 

NATURE  OP  TEST  G  •  O* _ 

MODEL  CONFIGURATION  A/.  RP& _ 


cm 

Co 

R^nA/c 

0 

M78 

'.OZO 

-.025 

-.012 

-.005 

5 

/5 

/.450 

-.025 

-.438 

-.012 

005 

-.026 

6 

30 

iZ74 

‘.0Z5 

-.818 

-.009 

.004 

-.045 

9 

45 

.997 

-.0Z4 

•1.077 

-.006 

.004 

-.055 

10 

60 

.730 

•.OOB 

-.027 

-.073 

/3 

75 

.4/9 

.015 

-.7/1 

-.013 

.064 

14 

90 

.259 

.0Z3 

.//8 

-.005 

.123 

17 

105 

.340 

.015 

./83 

000 

IIISQSII 

.102 

20 

IZO 

.461 

.010 

./44 

.002 

.140 

2/ 

135 

.624 

.010 

.189 

.003 

.139 

24 

150 

.756 

WSk 

./SO 

.00/ 

.107 

25 

165 

.833 

-.004 

.//5’ 

-.003 

.056 

28 

ISO 

.919 

'.0/3 

-.009 

-.009 

-.004 

29 

195 

.836 

-.013 

-.120 

-.0/1 

-.065 

52 

ZIO 

.741 

-.225 

-.0/4 

-.1/3 

49 

2^5 

.611 

000 

'.197 

-.0/4 

'./42 

48 

240 

.439 

.010 

-./50 

-.0/2 

-.137 

45 

255 

.329 

.ozo 

-  .199 

-.096 

44 

270 

.258 

.0/0 

-.024 

.002 

285 

.456 

.0/5 

.797 

.003 

-.048 

40 

Zk 

TEST  HO.  lOIS  RUN  HO.  _ 

. U«/HfcW.kN,LAftQfl<SJfi&Y _  VODSL  _ 

WRIOHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  NovtMMtB  Iflfel 
WIND  SPEED  SOmph  S4  101.704  Soe  Sqb 

NATURE  OP  TEST  6^0* _ 

MODEL  CONFIGURATION  MR  F& _ 


■■ 

Co 

Mmmm 

Ci 

lESKS 

300 

.755 

.0/4 

hll7 

.0/2 

.006 

.074 

37 

3/5 

I.03Z 

-.0/4 

hOlB 

-.0/0 

-.002 

.053 

36 

330 

1.30/ 

-.025 

.762 

-.0/2 

BBWI 

.0/4 

33 

345 

/.454 

-.020 

.386 

-.0/2 

.003 

.023 

32 

•sksm  27 

TEST  SO.  1015  RUN  NO. 

LinCOLM  LaBORATOHV -  MODEL  .&.W>NNg^ 

WRIOHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  NaurM*i>a  iQfel 
«ND  SPEED  90mpu  Sq  10/. 704  Sqc  254.2.6  Sqo  254.16 

NATURE  OP  TEST  0  »  2.0* _ 

MODEL  COlJFIOURATION  N/l  R  FS _ 


■9 

HQHI 

I3IK9EH1 

1.39/ 

-.57/ 

-.024 

/5 

I.33Z 

".566 

-.199 

30 

1.133 

-.56/ 

-.808 

45 

.946 

-.5/9 

-.935 

60 

.695 

-.448 

-/.047 

75 

.403 

-  .216 

•  .375 

90 

.25/ 

.049 

.//4 

105 

.333 

.089 

.167 

IZO 

.455 

.093 

.136 

135 

.589 

.//7 

.166 

/50 

•696 

.133 

.153 

/65 

.8)9 

.159 

.093 

180 

.873 

.166 

000 

/95 

.8// 

.155 

-  ./OO 

210 

.680 

./37 

-  .156 

225 

.36/ 

./07 

-  .153 

240 

.433 

.089 

-.129 

235 

.3/4 

.089 

-  .200 

270 

.15/ 

.025 

-.029 

285 

.43/ 

-  .231 

.667 

‘.010 


000 


.010 


.013 


.016 


.004 


.008 


\007 


‘.007 


.006 


.007 


’.009 


'.009 


.009 


-.006 


-.062. 


-.06/ 


-.050 


-.C5J 


-.039 


.021 


.035 


.026 


.044 


.053 


.060 


.066 


.067 


.067 


.060 


.005  .042 


'.004  .0/6 


-.00/  .035 


.0/7  I  .0// 


-.002 


-.021 


-.036 


-.052 


-.056 


.072 


.//; 


.095 


./30 


./27 


.097 


.053 


.006 


-.059 


‘.lOZ 


•./26 


'.115 


’.08b 


‘.HI 


•.054 


53 


56 


57 


60 


6/ 


64 


65 


6d 


69 


7^ 


73 


6 


77 


80 


8/ 


84 


85 


88 


89 


9Z 


-55- 


TABI£  2p 

TEST  KO.  121^  RUN  NO.  _ 

LifiC^LM-lABOSATfiax _ model  Sc^/V/veR 

WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  NovcMBgi?  1961 
WIND  SPEED  90^>/»N  Sq  1 01.704  Sqc  Z54.Zt>  Sqb  ZSAZ& 

NATURE  OF  TEST  Z.O'* _ 

MODEL  COUPIGURATION  .  ..■■MRFS _ 


Y 

wm 

n 

EH 

C  t 

Cr^ 

RomIMO 

300 

.733 

‘.4Z6 

1.005 

-.016 

-.03/ 

.067 

95 

3tS 

.963 

-.500 

.911 

-.030 

-.053 

.048 

96 

330 

i.iyj 

-.551 

.698 

-.0Z8 

-.033 

.036 

97 

WBLE  3! 

TEST  NO.  \OIS  RUN  NO. 

Lincoln  LABonArOKV _  MODEL  ScANNtfL _ 

WRIOHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  NovtMBeiL  (361 
WIND  SPEED  90m*h  Sq  I0I.70A  Soe  Z5A.Z6  Sqb  2SAZO 

NATURE  OP  TEST  .  Q'60‘ _ 

MODEL  COIJPIOURATION  MRP5 _ _ 


15 


JO 


45 


60 


75 


90 


105 


120 


135 


150 


163 


180 


135 


?J0 


ZZS 


ZAC 


255 


Z70 


Z&5 


Cj> 


.793 


.728 


.646 


.531 


.394 


.290 


.256 


.325 


.352 


.378 


A05 


.42/ 


.4/8 


.4/4 


.398 


.37/ 


340 


.308 


.248 


.300 


-1.093 


-  .977 


-  .785 


*  .519 


-  ./97 


JI8 


.315 


.207 


.149 


.154 


./59 


./63 


.154 


./36 


./4/ 


.207 


.280 


.064 


'  .26/ 


.0// 


•./67 


.272 


•  .303 


.248 


•.102 


.06/ 


.J40 


.072 


.0/6 


.004 


.001 


-.006 


.00/ 


000 


.040 


.083 


33 


.034 


.129 


-.005 


.008 


.02/ 


.032 


.026 


.008 


-.015 


-.024 


-.0/0 


-.0/3 


-  .006 


'  .005 


-.005 


-.004 


-.004 


-.00/ 


.002 


.0/2 


-.00/ 


-.027 


'.173 


-./33 


-.107 


-.044 


.029 


.075 


.079 


.077 


.066 


.077 


.095 


.105 


./06 


./04 


.093 


.073 


.063 


.078 


.078 


.070 


AunN* 

000 

lAH 

-.0/6 

152 

-.0/4 

/53 

.008 

/56 

.040 

/57 

.065 

/60 

.065 

161 

.063 

164 

.054 

165 

.050 

168 

.042 

169 

.02/ 

172 

.00/ 

173 

-.024 

/76 

-.042 

177 

-.050 

/do 

-.052 

18/ 

-.06/ 

184 

-  .062 

iddi 

-59- 


TEST  NO.  jm.  RUN  NO. 

Lincoln  LAtonArofi-v _  MODEL  ScAwwew 

WRIOHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  Mowmbhp  1 961 
WIND  SPEED  90mpii  .....  3q  IfliJQiit,  Sqe  Sqb 

NATURE  OP  TEST  0*60* _ 

MODEL  COIIPIOORATION  MRFS _ 


Y 

300 

.406 

3(5 

.549 

330 

.655 

343 

.736 

R»m 


C 


169 


-.005  |9^ 


.0(4  193 


.0(6  196 


-60- 


•SkBL^ 

TEST  NO.  MJ£.  RUN  NO 


Li/^COLM  LABOIlAT/l^y _  MODEL 

NRIOHT  BROTHERS  Wllfl)  TUNNEL,  M.I.T.  DATE  /QAI 

WIND  SPEED  QOm0H  Sq  101.704  Sqe  2.54.26  Sqb  2r4.26 

NATURE  OF  TEST  0*  60* _ 

MODEL  COIIFIGURATION  MRFS _ 


V 

Co 

n 

El 

Co. 

0 

.ZZ6 

-.433 

-.005 

-.006 

.043 

-.001 

137 

/5 

.Z4Z 

-.4/3 

-.0/1 

-.003 

.050 

.008 

100 

30 

.341 

-.349 

-.0/4 

-.002 

.060 

zo\ 

45 

.321 

-.236 

-.006 

000 

104 

60 

.2.94 

-./3a 

.004 

000 

.086 

.035 

105 

75 

.174 

-.005 

.007 

-.005 

.092 

.038 

208 

90 

.242 

/23 

.026 

-.0/3 

.095 

.036 

209 

/05 

.274 

.2/6 

.028 

-.0/8 

.092 

.034 

111 

i20 

.306 

.285 

.023 

-.0/9 

.083 

.032 

213 

.339 

.00/ 

-.008 

.070 

.020 

2/6 

fdO 

.305 

.290 

-.004 

-.002 

.060 

000 

2/7 

ZlO 

.334 

.003 

.073 

-.OZO 

220 

Z^-O 

,299 

.266 

-.022 

.0/3 

.083 

-.033 

22/ 

Z70 

.234 

.084 

-.0/4 

.003 

.093 

-.035 

224 

ZOO 

.243 

-.162 

-.006 

-.0/5 

.083 

-J0Z7 

IIS 

-62- 


TkBlE  3k 

TEST  NO.  1015  RUN  HO.  _ 

Lincoln  La$oca709V  MODEL  ScANNeR 

VmiOHT  BROTHERS  WIND  TUNNEL.  M.I.T.  DATE  NotrcmAfiA.  I96i 

WIND  SPEED  dOM#M  Sa  10(  704  Soe  2.54.16  Sob  Z54.26 

NATURE  OP  TEST  0  «  ZO* 

MODEL  CO/JPIGUHATION  M  RF 

y 

Cj> 

Cc 

Cy 

BM 

Cn 

0 

.875 

-.435 

-.032 

-.009 

-.053 

-.005 

300 

(5 

.824 

-.4/0 

-.198 

.0(2 

-.045 

.007 

301 

30 

.758 

-.350 

-.3/( 

.026 

’.OZZ 

.027 

304 

45 

.656 

-.244 

-.285 

.020 

E!B 

.064 

305 

60 

.478 

-.//7 

-.209 

.0/0 

,035 

.096 

308 

75 

.363 

-.034 

-./04 

.002 

.055 

.099 

309 

90 

.27/ 

.044 

.032 

-.003 

.OZB 

.071 

3/2 

105 

.363 

.084 

.094 

-.006 

.036 

.091 

3/5 

IZO 

.465 

.//2 

./03 

-.Oil 

.04Z 

.105 

3/6 

135 

.570 

./33 

.097 

mi 

.047 

.105 

3/7 

150 

.686 

J50 

.081 

.054 

.091 

320 

(65 

.729 

.155 

.035 

.//( 

.059 

.051 

321 

180 

.756 

.146 

-.015 

-.009 

.056 

-.001 

324 

195 

.7(3 

.141 

-.063 

-  .003 

.056 

-.051 

325 

2iO 

.665 

.133 

-.103 

-  .001 

.055 

-.090 

328 

ZZ5 

.545 

.IZO 

-.IIZ 

000 

.045 

-.104 

329 

240 

.440 

.098 

-.III 

000 

.033 

■a 

332 

255 

.34/ 

.066 

-.101 

000 

.033 

BEES 

333 

270 

.267 

.010 

-.016 

-.002 

.OZb 

356 

285 

.38/ 

-.079 

.146 

-.0/7 

.035 

9BS9 

337 

-64- 


I 

t 


,i  VET*- 


TABLE  Jifi- 

TEST  NO.  tOl3  RUN  NO.  _ 

Lincoln  LaboratoRV -  MODEL  — 

WRIORT  BROTHERS  WIND  TUIINEL,  M.I.T.  DATE  No^mmosa  061 
WIND  SPEED  Sq  10LZ2EL-.Sqc  Z54.26  Sqb  ZS4.Z6 

NATURE  OP  TEST  0*  40* _ _ _ _ 

MODEL  CONFIGURATION  MRF  _ _ _ 


.677 


.653 


.595 


.534 


.445 


.34/ 


5Z 


-.4/6 


.329 


-.234 


-.128 


-.044 


'.028 


-.097 


-.133 


-  144 


-.1/5 


-.058 


.008 


.007 


.0/8 


.0/7 


.007 


-.004 


.0/5 


.039 


.066 


.081 


.075 


348 


349 


352 


353 


356 


357 


90 

.274 

.030 

-.004 

.041 

.059 

360 

105 

.350 

.1/3 

.037 

-.009 

.054 

.072 

36/ 

IZO 

.443 

./52 

.063 

-.Oil 

.063 

.OBZ 

364 

155 

.5/0 

./63 

.067 

-.010 

.076 

.079 

365 

150 

.557 

.166 

.040 

-  .0/1 

.030 

.06/ 

368 

165 

.605 

.173 

.025 

-.009 

.091 

.034 

369 

leo 

.629 

.177 

-.007 

-  .006 

.091 

ooo 

372 

195 

.596 

.164 

-.038 

-.005 

.091 

-.036 

373 

ZlO 

.55/ 

.155 

-.050 

-.003 

.061 

— 

376 

ZZ5 

.499 

./44 

-.073 

-.002 

.073 

-.077 

377 

240 

.425 

./28 

-.074 

.002 

.060 

-.08/ 

380 

Z5S 

.333 

.079 

-.059 

000 

.051 

-  .069 

381 

270 

.269 

.025 

-.0/2 

ISI 

.041 

-.039 

384 

265 

.090 

-.0/2 

.060 

'.OBZ 

385 

-66- 


T4BIE  3<> 

TEST  NO.  RUN  NO.  _ 

Lincoln  Laboi^atory _  MODEL  Scanner 

WRIOHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  NovCNsrA  1961 
WIND  SPEED  90mph  Sq  101.704  Soo  2.54.26  Sqb  254.26 
NATURE  OP  TEST  g  »  40* 

MODEL  COfUi’IGURATION  M  R  F _ 


Co 

n 

. 

c.^ 

Bl 

QBS 

300 

.460 

Boa 

./36 

.062 

“.083 

368 

3/5 

.554 

-.2.59 

./47 

-.065 

369 

BSi 

.611 

-.348 

.//4 

-.032  .025 

“.041 

592 

345 

.664 

-.4a9 

.052 

-.025 

-.OZZ 

393 

TABLE  4/ 

TEST  NO.  /Oir  RUM  MO.  _ 

model 

VmiOHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  m, 

WIND  SPEED  90  MP/f  Sq  101.704-  Sqo  ;iS4-.Zl  Sqb  ;W.24 
NATURE  OF  TEST  _ Q  ^  ^/>* _ 


MODEL  COl.TIGURATION 


TABLE  43 

TEST  NO.  /a/^  RUN  NO.  _ 

4/A/ca/A/  model  &c/9A^Me^ 

WRIOHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  J^A. 

WIND  SPEED  Sq  Sqc  //3.a/  S^b  //3. 

NATURE  OP  TEST  _ _ 

MODEL  COin^IOURATION  /^^/=‘S _ 


am 

a 

A^SS 

-0// 

-020 

-  0/2 

.003 

mm 

/s' 

/.400 

-.0// 

-.428 

-.0/2 

-.037 

mm 

3S 

/.2S'0 

-.022 

-.784 

-.0/2 

-.00/ 

8 

^s 

mm 

-.0/0 

-/.023 

-006 

111^3 

-.0S6 

// 

6S 

.  733 

.0/0 

-/./04 

-024 

WBSk 

-.073 

/ 

7S 

.413 

.0// 

-.686 

-.0/S 

.064 

/S 

90 

.202 

.022 

./22 

-.003 

./2/ 

/6 

/OS' 

.340 

.022 

./83 

-.004 

./oo 

/9 

/20 

.464 

.0// 

.  /46 

-.00/ 

./4/ 

22 

/JS 

.6/6 

.0/6 

./83 

-.002 

wm 

./36 

23 

.  7S/ 

.020 

./86 

-.004 

H9S9 

./06 

26 

/as 

.808 

-.002 

42  8 

-.003 

BBI 

.004 

27 

/eo 

.002 

-.003 

-.008 

-.007 

-.002 

30 

/os' 

.8/0 

.0/0 

-./23 

-.0/0 

.0/2 

-.066 

s7 

2/0 

.770 

.000 

-./BO 

-0/3 

.008 

-.//3 

so 

22S 

■Si 

.0/0 

-./S6 

-.0/4 

.006 

-./43 

47 

240 

.42/ 

.000 

-.^39 

-.0// 

.002 

-./3/ 

46 

2S'S 

.32S 

.0// 

-.2/ S' 

-.0/0 

.000 

-./oS 

4J 

270 

.ZSS' 

.0// 

-.OS’S 

.00/ 

.003 

2SS 

.4S'3 

.0// 

.yS3 

.003 

.002 

-.044\ 

32  1 

-71- 


TABLE  44 

TEST  NO.  /D/S'  RUN  NO. 

^/A/Cfil/^  _  MODEL  SC^fiSV/?R 


WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  /44/ 


WIND  SPEED  ///=W 

NATURE  OP  TEST  _ 

MODEL  COlHi'IOURATION 


Sq  -^.-fr^ATSofl  //3.fi/  Sqb  i/3.fi/ 


■a 

wm 

/flfA/ 

/W. 

3D>0 

.03/ 

/J/2 

.020 

.0// 

.077 

36 

3/6^ 

A  030 

-.02/ 

/.007 

.0/2 

.090 

.030 

33' 

330 

BOOS 

-0// 

.737 

-.0/4 

.000 

.04/ 

3.4 

34S 

.3  S3 

-.0/3 

.  o«z 

— 

3/ 

-72- 


TABLE  4f 

TEST  NO.  /fi/S'  RUN  NO. 

z.  _  model 

WRIOHT  BROTHERS  -Vlin)  TUNNEL,  M.T.T.  DATE  A/2>*<£/^^/?  /S^/ 
V/IND  SPEED  Aa  Sq  Sqc  //3.^/  Sqb  //3.^/ 

NATURE  OP  TEST  _ ^  * _ 

MODEL  COIIFIGURATION  _ 


(Z' 

2z> 

wm 

WEM 

ra 

in 

n 

/itfM 

Mfi. 

0 

/.3S3 

-soo 

-022 

-.06S 

.  00/ 

94 

/s' 

-.S72 

-.099 

-.022 

SS 

3S 

/./32 

-BB! 

WOk 

-.047 

mE 

SS 

4S' 

,940 

BESS 

IBSS 

-.097 

wm 

S9 

(^0 

11^ 

-.442 

-.939 

WE 

-.039 

-.097 

62 

7S' 

KS 

-2/0 

-SS9 

.0/9 

.073 

63 

90 

.2S4 

./27 

WEk 

.033 

./08 

66 

/OS' 

.332 

./90 

EES 

.029 

.093 

67 

/20 

.4S/ 

./oo 

./33 

mm 

.04/ 

./Z7 

70 

/3S 

,sss 

./20 

./72 

wm 

.OS3 

./2  7 

7/ 

/SO 

.039 

./40 

./40 

-.0/0 

.099 

.092 

74 

/OS 

.Bo 2 

./S9 

.097 

.004 

.093 

79 

/80 

.3 SO 

./SS 

.OOO 

.007 

-.003 

7B 

.0// 

./ss 

-./oo 

.  004 

-.062 

79 

2/0 

.OSS 

./30 

-./4/ 

-.OOS 

.000 

-.097 

82 

.SO 9 

.//o 

-/49 

-.003 

.09/ 

-./29 

83 

240 

.430> 

.077 

-/20 

-.004 

.043 

-./22 

B  0 

2SS 

.3/2 

089 

-.200 

-oos 

.0/9 

-.089 

87 

270 

.249 

.OOO 

-OOO 

-.004 

.034 

-./09 

90 

■'f^\ 

.434 

-243 

.  080 

^.0/7 

.0/2 

-.094 

9/ 

-73- 


TABIE  4A 

TEST  NO.  RON  NO. 


WRIGHT  BROTHERS  WIND  rjNNEL,  M.I.T. 
WIND  SPEED  /f/>y¥  Sq  ‘4S7:laS’  Sac 

NATURE  OP  TEST  _ ^  =  2^“^ 

MODEL  COiJPIGURATION 


MODEL  sSe^AC'kiS^ 


DATE  A^yS/^aSJ? 
//3  Sqb 


3^0 

.73/ 

-  43/ 

/.30S 

'•./// 9 

-.934 

.979 

94 

a/s 

-.4S4 

.63/ 

-.932 

-.933 

.932 

93 

33/r 

/./^^ 

-./ra-e 

.^93 

-.929 

-.934 

.933 

98 

3^S 

A  3/ 6 

'.^33 

.33'/ 

■:922 

-  99f 

.92/ 

99 

-74- 


TABLE  4-7 

TEST  NO.  /O/'S’  RUN  NO. 

IIODET.  ^e>/9A/}l^ 

WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  /M/ 

Wliro  SPEED  /f/=iii'  Sq  //3.  Sfio  //3.^/ 

NATURE  OP  TEST  _ ^  _ 

MODEL  COin^IGURATION  _ 


/y 


30 


6^> 


7S 


00 


/3S 


/20 


/3S 


/Sfi 


/d>S 


/Off 


/OS 


22S 


240 


2SS\ 


273 


.04^ 


.34/ 


.343 


.2S3 


.4/2 


.S'/ 3' 


.S33> 


.030 


.04/ 


.S'70 


.433 


.304 


.323 


‘243 


.370 


IB 

BB 

'/.OOO 

-.02/ 

-.000 

-.//4 

-.040 

-.304 

.0/0 

-./// 

.024 

-.//S 

-.7/7 

.040 

-./28 

-.OS2 

.1 

.034 

-.002 

-.2  S3 

-.327 

.0// 

.044 

.077 

.080 

-.0/S 

.OSO 

./38 

./se 

-O/S 

.04S 

•  /33 

.073 

-.  0/2 

.00,8 

.  / oo 

.080 

-.0/4 

.08S 

■  /SO 

.007 

-o// 

.006 

ilESflE&SI 

-OOS 

./02 

.2S3 

.002 

-.000 

./06 

.200 

wnm 

-.004 

./06 

.200 

-./08 

.007 

./44 

BESI 

-.004 

.088 

./// 

-oos 

-.ooS 

.064 

.232 

BESBmi! 

.0S3 

-.004 

.OSO 

-387 

.30/ 

-.032 

.030 

/e/2 


/23 


/OS 


/1/7 


//o 


/// 


//4 


//3 


//O 


/2Z 


/23 


/20 


/2/ 


/30/ 


/S/ 


-.OS3\  /34 


-OS/  /3S 


-  030  /3B 


-O0S\  /39 


TABLE  Sa 

TEST  HO.  RUN  NO. 

_  MODEL  _ 

WRIORT  BROTHERS  WIND  TUNNEL,  M.Z.T.  DATE 
WIND  SPEED  Af/>jy  Sq  -AtST^PS"  Sqe  /^*3.  P/  Sqb 

NATURE  OP  TEST  _ ^ _ _ 

MODEL  COlff’IOURATION  -  - 


■aiB 

BEIB 

wTTm 

WtsM 

300 

,4/3 

,208 

\  ~.0^2\ 

.0/3 

-033 

/30 

3/3' 

.oiro 

'.320 

,200 

-.03/ 

-.002 

/3/ 

33a 

.sag 

-333 

.232 

-:032 

-./2/ 

.0/3' 

/34 

wm 

.73Z 

-/./03 

,/39 

-.0/4 

—./S^ 

.0/3 

/SO" 

-78- 


•w 


TABLE  S! 

TEST  NO.  JO/^  RUN  NO.  _ 

^  MODEL  <S£^/KA^SJ9 

WRIGHT  BROTHERS  WIND  TUNNEL,  K.l.T.  DATE  /9 

WIND  SPEED  /fJOM  Sq  Sac  /^3.fi/  Sqb  y/3.a/ 

NATURE  OP  TEST  _ f9  =  /?/)• _ 

MODEL  CONFIGURATION  _ 


mM 

m 

O'y 

W3k 

B 

-.443 

-.9// 

1  • 

.039 

.0i>0 

/93 

.336 

-.42! 

.032 

-.004 

.049 

.009 

!  99 

.3^3 

P^S 

-024 

-.00! 

.098 

,0/6 

202 

.322 

-243 

-.  009 

.000 

.37/ 

.329 

233 

63 

.294 

-.^44 

.032' 

.000 

.033 

.333 

236 

73 

.274 

-.3// 

.333 

-.307 

.092 

.337 

237 

93 

.243 

4// 

.  3/9 

-.0/2 

.099 

.039 

2/0 

/33 

.2^3 

49S 

.0/9 

wnamm 

.034 

2// 

/Z3 

.304 

.266 

.3/9 

-.0(9 

.33/ 

.33/ 

2/4 

/o3 

.33f 

.332 

3// 

-.307 

.  073 

.02/ 

2/9 

/83 

.299 

-302 

-.00/ 

1 

.362 

.003 

2/3 

Z/3 

.330 

.332 

-.006 

I  .003 

.373 

-.32/ 

2/9 

2^3 

.293 

.232 

-.  030 

.0/2 

1 

.333 

-.033 

222 

27fi 

im 

.339 

-.0// 

.002 

.093 

-.336 

223 

3fi3 

.33o\ 

-./77 

-.002 

-0/9 

.03/ 

-.039 

2Z6 

UBiZ  S4- 

TEST  NO.  /C/S  run  hq. 

^/j^cajLA/  _  model 

WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE 


WIND  SPEED 

NATURE  OP  TEST  _ 

MODEL  COI.TIGURATION 


S<1  //3. 0/  Sqb  ^/3.  a/ 


Cy 

wmimL 

0 

.86/ 

'■.223 

-.037 

-006 

-dS4 

-.007 

299 

/S' 

.6/0 

-.20S 

-.  /90 

.  0/C 

-  046 

‘006 

302 

3C 

.72S 

-.369 

-.300 

.//26 

-.022 

.028 

303 

.  60S 

-.2/9 

-.2  7/ 

.0/9 

,0/2 

.063 

306 

60 

.262 

-./OS 

-.204 

.0/0 

.032 

.09S 

307 

7S 

.3  S3 

-.i/33 

-/03 

.002 

.OSS 

.096 

3/0 

90 

.037 

-.002 

.027 

.072 

311 

/OS 

.363 

wmmm 

-0// 

.03S 

.09/ 

3/2 

/20  \ 

.2S4 

Bq 

.093 

-.  0/2 

.04/ 

./03 

3/S 

/3S 

.S62 

.  /30 

.  09/ 

-.0/2 

.027 

./04 

3/6 

/SC 

.683 

./29 

.089 

-.0/6 

.OS4 

.089 

3/9 

/6S 

.  722 

./60 

.037 

-.0/2 

.0S7 

.049 

322 

/80 

.  7SO 

./2/ 

\  -.  0/3 

\ 

-.  009 

\  .0S6 

-.002 

323 

/^S 

.706 

,/2/ 

-.OS7 

-.003 

1  .0S7 

-.OS/ 

326 

2/0 

.  660 

./30 

OSS 

.003 

.OSJ 

1 

\  -.09/ 

1 

327 

22S 

wEm 

./20 

.028 

—./OS 

330 

220 

/// 

.  000 

.039 

-./02 

33/ 

2SS 

.330 

.  066 

-.066 

.  000 

.034 

-.087 

334 

2  70 

wm\ 

.O// 

-028 

-.002 

.026 

-07/ 

SjS 

2es 

.372 

—,  066 

./24 

-.0/7 

.020 

-.099 

336 

-62- 


TfcBii;  jr 

TEST  KO.  /0/S  RUN  HO.  _ 

MODEL  sc^/zMefi 

WRIGHT  BROTHERS  WIND  TUNNEL,  M.I.T.  DATE  /^d/ 

WIND  SPEED  tiO  Sq  Saa  //S.  O/  Sq>  //J.^/ 

NATURE  OP  TEST  _ ^  ^  JSO 

MODEL  COUPIGURATION  _ 


300 


.492 


-/47 


.229 


-oz? 


.030 


-.009 


diZM 


339 


S/O' 


.^29 


-24S 


.2^4 


-.032> 


,OOS 


-:OS9 


330 


.7^4 


-.348 


.27/ 


-.039 


-.020 


-.03/ 


340' 


.7/9 


-.386 


-.027\ 


-.046 


-.0/6 


/3S 


342 

343 
346 


TAB£®  ^h£Lm 

mT  M0.  RlfH  »e, 

Ln stG3L.N  L  Aaaj^A  v  M0BSL 

miQm  g«@¥ffl3R6  mm  mimf>,  m.i.t.  bate 

mm  8PJ3BD  ..JAM&kL  H  fi^e  yyj.gy  fiqfe  /Af!i>7 


